Propagation of intercellular calcium waves in C6 glioma cells transfected with connexins 43 or 32.
In this study, gap junction-deficient C6 glioma cells, transfected with either connexin 43 (Cx43) or 32 (Cx32), have been used to evaluate the ability of these connexins to pass intercellular Ca2+ waves. Ca2+ waves, observed with fluorescence imaging using fura-2 or fluo-3, were initiated by mechanical stimulation in the presence of a supra-perfusion of the extracellular fluid or by the non-contact technique of flash photolysis of intracellular caged-IP3. Following manual mechanical stimulation, the parental C6 glioma cells and cells expressing Cx43 and Cx32 gap junctions all propagated intercellular Ca2+ waves. Ca2+ waves in cells expressing Cx43 traveled approximately twice the distance as compared to waves in cells expressing Cx32 or parental cells. The cells expressing Cx43 were also about twice as sensitive to ATP as cells expressing Cx32. In the presence of a supra-perfusion of extracellular fluid, the Ca2+ waves in parental cells were almost abolished while the mechanically induced Ca2+ waves in the cells expressing Cx43 and Cx32 propagate similar but limited distances of several cells in a direction opposite to the fluid flow. The photolytic release of IP3, but not Ca2+, in cells expressing Cx43 or Cx32 resulted in the propagation of Ca2+ waves that traveled distances similar to those observed in the presence of supra-perfusion. Parental C6 glioma cells did not initiate intercellular Ca2+ waves when stimulated by photolysis. From these studies we conclude that (1) both Cx43 and Cx32 based gap junctions are permeable to IP3 and can serve to communicate Ca2+ waves, (2) that Ca2+ wave propagation via gap junctions was dependent on the diffusion of IP3 but not Ca2+, (3) that an extracellular messenger capable of communicating waves is released from only the stimulated cell, and (4) that simultaneous intracellular and extracellular signaling can occur to enhance the propagation of intercellular Ca2+ waves.